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^fltflt -H-Hfl 4^-^ 3HV#7Hl3E (multipotent 

progenitor/stem cell)* ^ ^ wfl°J^Kr ^ £r^€ cfW¥ ^/#7l Afla^- ^z\^) 

aflxl^l sj-^^L-rfl^Afljc ^-^.tJ) 7,}^9}^} (granulocyte macrophage-colony stimulating 
factor; GM-CSF)* ^7fS S^Rr l*f ^l£«flW; %7] 1*} ^^ti^H^ GM-CSF7 r 
2*> ^iwfl^flxl; ^ ^iSHfl^-g- wfl*H ^Ml^ (dexamethasone), #7l 

AflSSl*r (stem cell factor; SCF), °^7}^ -g-fr6>Afl3£ (basic-f ibroblast growth 

factor; bFGF) ^2 ^^lJE. ^Sl^r (epidermal growth factor; EGF)*- ^7}S. S^Rr 3*} 

¥ ^^-/#7l^l^» ^ ^ Bfl^Rr ^ ^-71 #^/#7Hli» 41 MLAflS. ^ 

SS^I -&^-7> Jl#^ o.S -H-3E.Ejs.S-, (cell therapy), ^atflsffl^ (cell 

replacement therapy), #714-$?^, ^7]^ ^of| -B-g-^-711 A>-g-^ ^ ^cf. 

3E 1 
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{METHOD FOR ISOLATING AND CULTURING MULTIPOTENT PROGENITOR/STEM CELLS FROM UMBILICAL CORD 
BLOOD AND METHOD FOR INDUCING DIFFERENTIATION THEREOF} 



a: afl«# 1^, b: wfl<£ 2^ 

A: 3^]- Hfl^aflxl + GM-CSF 400 ng/m£ 
B: 3xV tifl«a=Bfl^l 

a: CD14, b: CD31 

c: CD45, d: CD34 

e: CD73, f: CD105 
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g: CD166 

a: tflaS' b: wfl<£ 3^ 

c: nfl^ 1^, d: «fl<£ 2^ 

£ 5^ ^ XI turn -B-=fl ^^^s-^&i ^ ^ yfl^€ cf^¥ ^ 

/#7i^]s7> ai^^iss ^r^^m ^9i*}7) ^i^^is. ^-oi^oi -a-^i^m tji>s- 

M: ^1, efl^l l: tflS^^^l^ 

^/^7MS.7\ <&%*HS.4\ <Q^9l *\7§M*\)3. (glial eel OS. ^r^^l* ^^}7] 
^4M]3. (astrocyte; ^l^iH^S^ ^l^Sl 5*1 tt^*} GFAP* cfl^AS ^?U> ^tl" 

M: v }7] , efl<?l l: 

nil 2; -frEfl 4^21^ 3HV«7Ha°lH £-SHr5^ ^^45 

^^■/#7lAflS7> §5>fl5.3. ^-5|-£j^l# ^-^1^-71 ^j-B^-o] S^Ej-ail (alkaline 

phosphatase) ^ ^l^^S. ^.^}JL, 
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^^/#7l^lS7> ^s|-£|^r*l» ^^7} $)«H -^-^7>» 

A: I^B-V^l 3E^s}B)-o>^] f b: I HSfe}^ 

M: p>^, i: -fi-Bfl t£^£ 

2 : *l-g-sHKE Aflat f 3: *fltfl^ -fj-Bj) §5.^3 

£ 9^ ^ « 0 ^ofl afltfl^ ^-Bfl c^jj^w.^ ^5] ^ nfl<£^ rf^-s)-^ ^ 

/#7lAi]^7|- ifls^M. ^-E)^*!* ^<&is}7) ac-LDL ^ ^- o.^ ^ 

£ 10^- nj-e} ^tfl-t -fi-afl ^^ s w-b] ^ yfl°cM # 

: 9> ^ ^tflm -frefl t^s^ €^/«7l^li (multipotent 

progenitor/stem cell)* ^-e]^><*| tifl^Hr ^ ^ °l#^r ^^^r ^-s^]^^ « 0 > 

^ ^14. 
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<30> f7]A)I^ AA$\ ^^Rr AllS ^3^71 *HS.3.*\, Kl&n 

#t%c%*\ Jf*}- (self-renewal capacity)^- 7}*}^, ^sKt^}^ ^ 

7} t}-E- cf^tr 2:33 ^ (trans-differentiation) 7HJ1 

<3i> #7l^S^ (differentiation capacity)^- i4e)- 3.7]} v]\o}^ 7 )*\}g_ 

(embryonal stem cell; ES cell)^ ^^7]M)S. (adult stem celDS. ^ Xl^. tifl 6 r# 

7H1^ ^ ^ ^ifl^H] ^*}7) ^ 2~7]Tg7\)Sl iwfl7l (blastocyst) wflo> 

# Bflo> S ^"H: A-flSoz] (inner cell mass^JfB] ^ . -SM vflwfl^, £| 

^fl^-i: 7}*)JL $a-°J-h °1» <9^H ^rBl^o] ^7} rrj-s^ Hflo>#7l^i^ 

#31 ^ ^*fl ^HlA] l^-Bf^ #7l^iS.*i, ZL ^-5)-^- O] <g^O. S ^ ^ 

<33> rJla^ 1 ?! ^^l#7l^S^l^ £f£A|5. (hematopoietic stem cells; HSCs)^- ^7i^ # 

7l^i (mesenchymal stem cells; MSCs)7]- &t}. a^S^lfe ^It^rS ^"tnS ^ ^ 

S m^^fl^ m^liS ^-s^Rr ^?1^ #71^1^^ (osteoblast), ^t£^l 

1 (chondroblast), ^l^AflJE. (adipocyte) ^ (myoblast) ^-^.S. ^-sHr^. 

<34> #71^- Ufl 6>^7l AflS ^rSr s§^&7]*HS.£\ ^ tifl <##^ o} ^X^A] Afl3£ 

S*i^l °J#^ ^-g-^1 uia^ui saxq-. ^7fl <y#°lH^ ^sQ^l^, t^l^H Hjsq. 
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^ *]SL7} ^» ojfn &o_q. f ^"7ltt #7H3E» <>l-g-*H o]^ ^ig-ofl s). 
43 <H ^1^1 £|^5LJfE-] ^-^^ AflStfl^A^ (cell replacement therapy) °1 Jf 

^ °d^7> £"4. 

35> ^^Il#7l4i* ^ ^S^^l #^7> <gB\7t\ SX^} , ^^tt 21 

#7H5E, #7l^s, ^^13£ (multipotent adult progenitor cells; 

MAPCs), Ti #7l^S. (hepatic stem cell) ^-0} ^rf. ^ , ^r-R-2fl 

l-AS €-Sr«: ^ o>u|Hf a}^^]^, -f- cf^ ^7} 

7}^}^ <£^-7} ^S\o] ^ig^ 5$.^°, ^j! ^cj. (Reyes M; et aL; Blood 98: 
2615-2625, 2001; Reyes M, et al . , /. Clin. Invest. 109: 337-346, 2002). Htf^, 

233"W€ WlJuM- ^--gfl jEt^l 0 l^^^^^-§-^: iL°13 £fe ^<*|7f» 

^o>o> 3.4- oi^^ ^q-. 

56> ^-7ltr ^^l#7l^l^# #^ofl ^;t>o| ^ - 1976^ 5.5) fiif 6 J ^ 

^T^f (Friedenstein AJ, 
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Int. Rev. Cytol. 47: 327-345, 1976). ^1, <g#^^ ^-f <y ^3H1 ^1 -g~g-o] y\ 

^±\^SL5L 9in =L -g-g-^7} ^€ &Jl^, «Hf2flHHr ^l«fl ^"7ltt 

#^-8-Hfl &*\}7} £lb $-i~g- 3.^- xflS^-Ji &t}. ^ 

^ #7lAil^ ^Aj- ^ zx ^A^O} -g-g. SJ-tflS. ^ <£^ 7 y ^ Afl^aJ 0.3. ol^^]j7 o^rf. 
^ltfl^ofl ^fl^Rr #7145. (Erices A, et al . , 
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Br. J. Haematol. 109: 235-242, 2000) ^ tj-g-a^ ^/^7]^)S. (Lee OK, et al . , Blood 
1st Ed. Paper, prepubl ished online October 23, 2003; DOI 10.1182/blood-2003-05-1670)-t- 
^7} <£-=p-£r ^ ^flofl tfltr ^x)7\ z\)7)z\3L &o_vi\ (Wexler SA, et al . , 

Br. J. Haematol. 121: 368-74, 2003), ^^l^^S S.^- afltfl-t -fj-efl tfltt 

3 9? wfl^Kr n}7} 7^9] . 

€ ^£-3Hr ^/#7l^lS# £4 X ^S ^ ^ ^-i- ofl£| <£^i£ ^3^, *)] 

cfl^S.^-B] g-Bj^ ^-^.JfE-] ^JE^JE, A} 7^1^ ^3^3. J§SL3. 

^:S\-7}^ 4^-2)-^ ^^/#7l^lS# g-Bl ^ «fl <8=SHr o]-E-^- u^tg. £ 



«H *ti°c^Kr ^4 ^1-71^1 S^^l^S. $S.-5}±r U^-g- ^l^Hr ^o] 
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12> ^- 7 1 fi.^ ^^ 7 ] ^}o^ t M. ^jtfl^ .o.^ Q^o) ZL^£ 



(granulocyte macrophage-colony stimulating factor; GM-CSF)S ^7}S. S.^-^}^ lx} >Ha«fl 
6 <J=«fl*|; ^-71 1*> ^liyfl<#yfl*HH GM-CSF7} 2*> ^tifl^yfl^ ; ^ ^H<y ^a«fl<# 

-g- ufl^ofl ^aHIe}-^ (dexamethasone), ^7]^}£_°]x} (stem cell factor; SCF) , <£7]^ -^-fi- 
^Hli ^^71- (basic-fibroblast growth factor; bFGF) ^ -SNAfls. ^^^l*} (epidermal 
growth factor; EGF)» ^7}S. S^}^- 3*} Afliufl^nfl^l^ wfl^l-^ #7)1* 
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^ltfl^s.^ &Z\i5}7) 3)§_§>cl^ ^S^wfl ^-b^ 

(Ficoll-Hypaque density gradient method)^ ir*]^ «J-^-§r -^Hrl*- ^ &t}. 

(phosphate buffered saline, PBS)^- -S-^M iH«r ^ , S^^eL ^HlL^r ^§-3^ 2)-g--5]-ol 
^ -S-^ (Ficoll-Hypaque, ^S.) 1.077 g/m£H ^^Tjrf. ojnfl, s^-a-sH ^ -g-^ A>-g- 

^ ^>tt «>^«^4. °1» 2,000 rpm^l ^SLS. 30«-?I 

^r, ^r«J^ ^ 4^s)s (pasteur pipette) *g~$ °l-g-^H 

^^r-ir ^7lJl PBS ^A^. *fl¥M jzj-g-^o]^ -g-ofl 

7^ ^-71^1 ^ ^rf. 

*M iflsfl, i*>, 2*> ^ 3* r ^l^aH^yfl^HlA] ^>^o.S ^% Bfl°d=tr^. -& ^ 

<>JH, ^Safl^afl^lfe RPMI1640, a -MEM, IMDM, DMEM^ ^ *^<?1 Aflj£iafl<£-g- ufl*] f 

DMEM# 7l^o.S zj- Hfl<£ S-^ofl 14^ ^^g- ^7>*><^ a>-§-^ ^ 014. 

SEtr, #7]£] ^J-aJ <y >fl3£Ufl«g=-8- tifl^H 3,500 xfl*| 5,500 mg/iM D-^J2jL^<4 50 
200 mg/ml M-H^-fr S^SRr Jl^SL (high glucose) tiflx]# 7l^o.S. ^ 

DMEM «fl*H 4 )50 o mgM D-^^3.SL^s>\- no mg/m^ ^^JeL^^ M-Hf^l ^7>s. 3E«r^ 
wflx]<y HG-DMEM (Gibco cat. No. 12800-017)^ *}-g-th=h 
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<5i> i*> tifl^ ^tflfs^ h>s ^el^ Ai^tb WiL^^M 

-Sfl^l?! 33* 1*> wfl^fl^H 0.1 ^} 1>10 6 *\}S./cm ! 2] 5 xfl 

*1 10^ flfl*|5. jn^l^] i 2^ 5% o]A>sj-H3-^ wfl<#7HH 37°c 

f£l afl^tr^. ^nfl, afl^wfl^l^. io vfl*l 20% ^ Bflol- (Fetal Bovine Serum; 

FBS) , 0.5 xfl*l 2 mM s^tL^ (sodium pyrubate), 1 5 mM L-g^Mr^, 1X£|H 

^/^H^^H^] ^ io ifl^l 100 ng/mi GM-CSF-I- ^7\S. S.^}^ JL^g-S. (high 
glucose) ^M^ti*^} w>^-3]^>t^. 
<52> ^lSE^ (colony) ^<>1 3^1 3 ^ l*r wfl^^S 2t\ «fl<#tifl*lS. w>^<H ^Nr*l] , 2*} 

wfl^wfl^Tr i*> tiH<£wfl*H*| GM-CSF7> ^3£flfl«3=T3fl^lS. 10 tfl^l 20% FBS, 0.5 2 

mM sj^Al^ M-H-i-, H^l 5 mM L-^f-B)- 1 ?! ^ lxiflq^fl/iH^£^>^ 41* 3E.^-th=r. 
2x> yfl<£^ ^. 7 ] ^ Hfl^ofl <$_6\d\ I*} yfl<£<g 4 £2 ] uflx]^ 2^> Ufl^Ufl^lS. hH 1 ^^^ 1 
ifl*l 2^# 5% o1a>5[-h1^ «H<#7HH 37°C£) £r^S. ^°^}^} , o] nfl 5 10^ ^^.S. 

<53> 3*> Hfl^ ^Ufl^S*!, 2%\ ufl<£ ^ ts.qt 80 tfl^l 

90% -fj-SNsH 3^ *fi7i, PBS *im, H^/EDTA -§-<*] ^e) ^ 7^ ^ 

ol^JfEi 2 8>10 4 ^li/cin 2 ^ 3^1- wfl^flfl^H] ^^r<*l 3 vfl*l 5<H 

a}*}^ tifl^lS 51^1*>^>H 1 2^7\ 5% o]a>s)-^ tifl<#7HH 37°C^ ^°^}<^ 

€^/#7l^M^ ^ ^ ^-g: -ffS^. °H, 3*r Bfl^flxl^ 10 vflx] 20% FBS, 
0.5 vfl^l 2 mM STj^y.^]-^ 4Ef , 1 ifl^l 5 mM L-^Bf^, lX^q^^/^H^S^H ^ , 
10-8 vfl^ io-7 M ^aHIb}^ (dexamethasone) , 10 ifl^l 100 mg/m£ ^^S.^} (stem cell 
factor; SCF), 10 ifl*l 50 mg/ml <$7]s§ ^-fi-oHl3E -^^^1^ (basic-f ibroblast growth 
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factor; bFGF) , ^ 10 vfl*l 50 mg/ml <#z\*\)g. ^§^r9l^} (epidermal growth factor; EGF)# S. 
Jl^-SL SJE^ ^lSHfl^Hfl^7> 14^2} ^tf. 

(f ibroblast-like cell with spindle shaped cell body)^| ^r^-ir i-^-ifl^rf (£.1^2 

SEth -fMflS^7l5. ^Sli^ ^«3r igr*)^ «M (monocyte marker)*! 

CD14, ifls] ^ -%V^ (endoglin; endothelial progenitor marker)^ CD31, ^ ^iL^- ^ 1r 
-$] (Leukocyte common marker)^ CD45°ll rflfV til.-g-.g- u(-B)-tflT^, 2l!.£.^i 

(hematopoietic stem cells marker)'?! CD34, ^Zt°4 ^7]*\)£. 'QQQ CD73 (SH3, SH4; 
mesenchymal stem cell marker), CD105 (SH2; mesenchymal stem cell marker), ^ ^iS-^-z]- 
^ CD166 (ALCAM; adhesion molecule)^ tfltb ^HHtt ^^-g-^: i-H^^g; <g <^ 

(S. 3 J±°l-£r CD14, CD31 ^ CD45 £f #7l^=£6fl 

*i -n-5fl^r°i "t^l^ Xfl£*l|*1 ^*lcfji 03-3} ^ oi- ^lll^Mo|ji ) ^ 

^ CD34 ams-^la CD73, CD105 ^ CD166 #7^^ 

att, ^ A J-7] ^-Sfl ^S] ^ tifl<#^ 4^-5)-^ ^/#7l^lS# Cf^tt 2 

MH?]^ ^ ^ o}^ 3)1$. afl^ ^l^^Vrf. 
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'4^^ ^f/t^^lit ^J^^IS £-3M7]7l ^tt «fl*l-fe- 0.1 tfl*| 2% FBS, 
0.5 ifl^l 2 mM 4Bf, 1 5 mM L-^^-Bj-^ , lX^^/^H^&^l^l , 1 

25 u UM 3)1^^ (retinoic acid), 1 xfl*| 20 uM (Folskolin), 10 100 

ng/vd ^1^ ^^^r (nerve growth factor; NGF) , 0.00001 ifl*| 0.0001% «fl b|~t^ ag-S*^ ^6- 
(beta-mercaptoethanol)-§- St^Vfe jI^S. wfl*l7> wf^-^j ^ f #7] ^L-sj-Cj-^yflxj d]} 

i=r*5r^ ^i^/#7]^lS# 2^1 8>!0 4 AfliE/crf^ ^£3. ^^SH 5% <>] ^Sr^ , 37 "C «H<& 
7H^ 1 tfl*l 2^ Hfl^rf. 

^^fl^-s- (reverse transcription polymerase chain reaction; RT-PCR)-£-3. 2^f"?r ^^4, -tl^ 

S&JL (5. 4 ^l^ll^H ^-ol^AS ^tr^fi IHH^ ifli^L, Tf^Sr^H, 

#^-1, ^-2, ^S-D, .GFAP ^ GAPDH 4r^*r^ ^#5)^ M. i^o} aj-^ ofl 



tl-S-^-^ ^^-/#7l^li» f£A|IS «-5).Al7l7l ^ «V yflx]^ 5 tfl^l 20% FBS, 1 
xslH^/^H^^M^l, 0.1 ifl*l 1 uM ^Hl^, 10 tfl*| 100 uM 2-^1-tr d>^ S s.y. 
<^ ^ 5 tfl*| 20 mM Ufl ^— >fl S.3E.^3*f| o]^m. s.^}^ Ji^-S. ^7} 
^7} ^--fKEuH^H ^fW^ ^/#7l^li£» 0.5 2>105 Afla/oif^ 5% 

o^S)-^, 37 °C wfl<&7HH 2 ifl^l wfl^t}. °H, tifl^]^ 3 xfl^l 4«H A fl 
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^"Ml (alkaline phosphatase, ALP)S. <^*r AS. ll^, afltfl^ -R-Efl t}^ 

€^/#7l^l5LS.^-Bl ^s(-7> -fj-JE^ tiAHaofl^nJ; ALP7> ^^^^ SKl^S^ (£ 7 # 

20. 5E*r, ^13-2-3. ^^rf^. -fr3l7r# tfl#o_ s RT-PCR# ^*3tr 

(5. 8 

<6i> gc^. f t^S^ ^^-/#7l^lS» tfl^A-fl^S. &$W7]7] fl* tifl^l^ 0.1 ifl^l 2% FBS 

§2 lX2liq^^/^H^^l- 0 l^l ^ 10 100 ng/m£ VEGF# £^Hr JL^g-S. S.^ ^7}y} 

v}^rZ\?>}jL, ^7} ^o-jzafl^ofl c^sHr ^i^/#7l^S# 0.2 0.4M05 ^i/cm 2 ^ ^£ 

S. 5% °l^>sl-^, 37 °c tifl<#7H>| 2 ^i\7] 3^7} wfl^tt^f. °H , Hfl*|fe 3 4 

<62> a. y>^-ajtb ^*HHH, tflsl^lis.^ ^-s}-^ ^-^1^1-7] ^M^l^AS 

ac-LDL ^#^r tfl-^^ ^5.7> ac-LDL^r #-£r ^°-3. ^91 

RT-PCR# ^« Flt-l/VEGFR-1, VE-?fl^m, vWF (von Willebrand factor) -fr^r^ 

m. ^3 rc)-^- ^/#7l^^ 7 > 

^^rSM 10 
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£r l^l ^/^7}M)S. 3L^ olig.JfE-1 2v2H^r <^5l ^- 

^ ^ ^ «<HH ^^7>^>rf. o]^ ^^l^r, ^ifl 

^tfl Jf<^, ^A>6fl ^ ^M, 4# SE^f ^7j- JfLa), 3t)€r> Jf-o}, ^vfl ^ ^1 ^ 

*r ^vfl 7 >^ 

1H 7]^-5T>^ ^A>^] , -^IJ-^, ^ ^Bfl^ ^ oj iJLj ^6\) vc\.t%X\ 

^£ 7}^}t^. ^r7) 2^#^ ^^ul/s) 7^ ^SMI, ^r^-XI ^ -frS* ^ 

^-fr* 9lSL&\, ^-^91 SE^r 3.^ ^ ^Sfl *r ^ ^ 6fl 

^JL^-&- 2:^^ «1-§-7>^t}- ^7H1» f-fr^ ^ &^1, -ff-JL 

^•g- s|*)*ll (<4|: ^3LS2,, |f£S ^/ SE^ 

^Td^l; 5E^ ZL^ <g) iE^r ^/^ ^^1, ^^], ^1711 ^ 

^ ^*)i3<?i ^-^^ n^t, 

^^Zt, ^-g- ^Ml ^ ^>o] ^^ofl til-el- igs^g ^ ^A^, ^^1 -R-M^-AS. 
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^1 0.5 20>10 6 AflS/kg ^flfS 1 ifl*| 10>10 6 Afla/kg *H^-& 13? T^l 

<67> ^ Tg^dfl tC^ Cj-^-^ ^/#7HS5.JfB] .g-sHg ofl* ^ 



<68> ol*> f ^A]^^] o^sfl 

Sib ^ °>^^-. 



<70> <^^H1 i> afltflt -a-efl ^^ S «-e1 cj-^s)-^ ^^/#7l^lio) jg.^ ^ 

<71> afltfl^ ^ Bfl«>6l ^ 5| 7] 7>^^ -g-^ ^ tfl ^ ^ O.S-^-B] 60 

150 ml^r 7)1 tfl^ tffl (bag, 175 m£, %>-g-Jl*ll CPDA-1 23 m£ i^")^: -g-^>7- : | 
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&Z\*}7) 50 mi ^-J=L*fl *fl^ ^- 24*1 # ol^o) 

^fltfl^ 15 in£# &^tr ^ 15 mfc^ <?!#<?§ ^H§-g-^ (Dulbecco's PBS; Hyclone, SH300028.03) 
Sr ^7>^H ^^r^. #7) "Sl-^l 2)#--5:>ol^ (Ficol 1-Hypaque , Sigma, 

H8887, ^JE; 1.077 g/mfc) 15 nrf-i- €^1*1 ^*l?i ^, 2,000 rpm^l ^JES #£-«*1M 30^-?> 

^^^•s-h *m^ts ^ m^*3 ^^\3X^. 

°1 3t)^l-g- ol-g-^r}^ Afl^g- ^-J±S #7131 PBS 20 mA-i- 

S ^€ ^ 2,000 rpra^l ^JEJL 10^?> €#£-3*H Afla^o^. n ^ 

*il 7^1-31, ^3M-<*H t\-X\ 40 PBS* SJeJwH ^-n-^l?l 3 ^ Afl 

^Rj«H -^8r°fl*1 2,000 rpin^-^ 10^r?> -fi^El*}^. 

^il^ $1*1), #71^ 10% DMS0 (dimethyl sulfoxide)* £ 

* r 7Ft3H ^ 2 mC ^WiL^l 1.5 ifl^l 2 HO 7 AflS ^51S ^§1-514. # 

71 ^-w.* £.<gi#*l 3E#*r ^ ^S^S ^^7l (program-controlled freezer HI-*! -lOOW}*) 
^^Al7l3l ^ ^7} ^3.^1 iL^l-Sitf. 

^iL^ A}-g-^ ^-SMlfe", ^^-7} ^^JeL* 37 °C %>^r 

^S^H ^-^^}7ll ^^1^1 4. o]» 571^ e-a^ 37 10H fl Jf^*} 10% BSA71- 7] 
M-Hflxl* ^5l§>^^. #7l ^-J=L* 2,000 rpm^l ^rJES 10^ ^<?> ^^^e|tr ^ # 
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; 76> T25 AHaUfl 0 J= #5)-^3.<*fl 1*> tifl^Hfl^l (10% FBS, 110 fig/mi s^ii^ 2 mM 

L-#^-^n] , ix^H^/^m^i^l-o-iAl ^ 1Q ng/M GM _ CSF ^. 5.^-^ HG-DMEM «fl*l 

(Gibco, cat. No. 12800-017)) 6 ml^r ^ #714 afltfl-fc 
1>10 6 ^1^/cm 2 ^ ^#^tK °1* 5% o^s^^a}. 37 °c -fr^fe- AflS. Ufl^ 

7H1 ^ wfl°d=-s>5!^-. ^ ^ so-ols]^ i*> Hfl<£tifl*l» 2*> nfl^ufl 

*1 (10% FBS, 110 jug/mA ^jha!^ M-H-f-, 2 mM L-g^B)-^ ^ 1 X s|H # 
* HG-DMEM jiL3l|SM t\-X\ ^<$-s}<%51 Pfl<g nfl <#-g-7l ^ nflo^ofl Jf;*}- 

f>}<*\ *}eHr #^^1 ^ ^ ^-M- ^#^5^. n. SS-M* 80 ifl 

*1 90% -fr^V<*| 7>5}-7l] EjTg AflS^ f^^g- $\n 2*> yfl^Hfl^* ^T^KlI, PBS^- ^l^tt ^ 
0.25% H^/EDTA -g-^^r ^el^cf. # 7 1 sj-^ 7^ Afl3£# Afl5.£ T 25 wfl<# 

^3.^1 0.5 ifl^l 2>10 6 ^i/crf ^JES. 3*> yfl^yflxjs. Ml «H 1^^> 5% °1#3|-^ 

^, 37 °C Hfl°J=7HlAi ufl^^rf. oH, 3*> tifl<#*flX|5.*r 10% FBS, 110 /zg/me 3£| -f-ju uj- 
H#, 2 mM L-^^-^t?1 , 1X3)H-^^/^^^ S o1-o]a1 ; ^A>tifl^ 10~ 8 M, 10 mg/m£ 
#7l>H|XSl*l-, <$7)<>$ ^#61*} ^Afljc A^olx}* ^^Hr HG-DMEM «fl*|-& 

C77> £ 1^ # 7 ] ^6)1 145} ^fltflt -fj-Bfl ^^Jf^ ^ Bfl<£^ Cf^-S)-^ ^tV^I 

41 ^u)^ £.3. $SL3., 4|3E.*I|* 3fe ^-B-°Hl£-n-^l- >*flS. 

(f ibroblast-like cell with spindle shaped cell body)^ ^9llk SX'Q. S. 

^/^HS^ ^li^fl- ^117} S.^^-^ ^Hg-£" SHl^St**. #71 

S^-Bl T3fl«y= ^7H1^ t^S^ ^/^7}M)S.^\ ^ ^W-Sr $-5.?>}±± GM~CSF7> O.S 
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GM-CSF* S-S-Al^^l ^ ^o] ^ 



<73> <^XM1 2 > ^tflt -H-Bfl rf^^S^-Bl ^ ^ tifl th&sRr ^7} ^ ^ 

(immunotyping)-i: &q *}7] flSM , ^)jE.ofl 0.05% S^^l/EDTA* ^Bl^M 

yfl^-g-7lS.JfB^ ^slAl^l ^ PBSS 2«i A^^tf . Aflat* 5>40 5 AflS/200 PBS 
^ ^-n-^m ^ A 3MI« 10 ^7>^>J1 15^-?> ^H^H Wft).. ZL ^ 4M1^^ 

-§- PBS (Becton Dickinson)^. Afljr* 2«i Afl^ji PBS 500 fd9: ^7}-^- ^ -fM]5L^ 

7} (FACScan, Becton Dickinson)S ^^]-$|t}. 
< 80 > *1| 5.5.^*8 CD14 (BD sciences), i-fl^*!^ CD31 

(BD sciences), CD45 (BD sciences), S^JE-AflS ^ U-SSl CD34 (BD 

sciences), ^7)M)S. ^-fi^l CD73 (BD sciences), CD105 (Ancell Co.), -MlS&JMJ- 

CD166 (Ancell Co.)-£- ^M^SI^. 
<8i> ^ij-, £ 36(| w}<2}- ^o] ; yj-^ofl nq-ej- ^Jtfl^ ^-efl 

^ tifl^ ^/^7)^}S.^ CD14, CD31, CD45 tfl^ ^H^r 

M-Bftfl^ji, CD34, CD73, CD105, CD166 ^ ^*H^ M-B^l^r ±L 
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A-flS.* 4XL0 4 *\]3./cnt<i\ ±§-S_S. ^-fK£tifl*H ^ 1 tfl*l 2^# afl^H 41^5. 

-fK&SV^t)-. o^, Al^^l3£ *>-g-^r yfl^^. 1% FBS, 110 ^g/m£ 5E)^- 

JeL^<* 2 mM L-#^-^, 1 X 3^1 q ^S/iB^ a} , i 0 U M ^i-jO;, 10 pM 

-f-^, 100 ng/rae 41^ ^3Kl*r, 0.001% wfl e}-^ #j£6j| ^7l-S S^-*^ HG-DMEM (Gibco 
BRL, cat. No. 12800-017) 
<84> £ 4 ^ a. i^ofl ^ ^,]tfl^ o.Bfl t^^w.^ ^e] ^ yfl<£^ t^s^ 

^ r f L /#7]4S7> Al^lSS ^#^r ^iLS, o]s.o] A]^#7l^- 

^ a^-a- s^t-si^. 

<85> v£i£ i ^>xg^-*j-^ o.S ^a} ^Jl^ ^l^til-g- (reverse 

transcript ion-polymerse chain reaction; RT-PCR)* ^l^rSt^f. ^-Sf-I- -$-5. 

t ^ 1 ifl^l IOXlO 6 ^}^o]} HB^4 (Trizol, Invitrogen Inc.) 1 mt^r 5^r?i -g-^^l 
?lJL B5]f 1 #SS5L* 200 ^s)*r^ 15,000 rprn^ ^JES. 15^-71 -S^^fS3 

rf. ol^JfBl RNA7> ^°ASr ^b]*H A!] ^rH°ll ^ 1 m-^ ol^^S^r 

* 500 ^e* ^7>^1-^ RNA ^5^}$f4. 75% RNA €91^: ^13^ ^ 

TiSAl^J ^ DEPC7> 3*r f^HMl 3^ ^fJES. RNA» -g-§1W^ <%#A\ wl-g-^j ^ 

<86> t£^, ^-7l5f ^-ol ^wl^ RNA* 65°C^1 5^r# ^o] 2 x r ^M^t)-. ^ ;£a> til 

-§-8-^^r 6X^^Al- Jl^ 4&#-g-^ 5 [J ji j 2.5 mM dNTP 2 d(T) S&r°H (500 
ng/fd) 1 RNA g-SfljLdt <*z\)z\] 0.5 ^, ^ RNA 2 #g ^ s.^ (200 \J//d; 
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Pr omega) 1 /dm- 5Ef-^ , DEPC ^ 3*r ^ff-^rS ^ ^-g-^fs] » 30 fdS, 3^*r$! 

cf. ^^A> lal-g-^ 42°C^l^i 90^?! «H-^1?1 ^, 94°C<^H ^^U} £:*^3M 

^ cDNA# ^^S.^) PCR^l ^ DNA# ^S^tf. 

<87> pcr^ ^l^l^H mo]^ <£b^ ^Fr^Hl #J±^<?] ^llS. ^l^^l 

H.5fo]^ 5 ol-g-sH ^-5^4: (nest in) ^3*r» ^ 1 ^ 2^ 

SH-V^H %\ Tf^^e]-^H (neurofilament) 4r^7"r« W ^l^s 3^4^ ^£}°H ^ ; 
til^H (vimentin) -fi-^UH- *)<1«]IJ: 5^6^ HsM^ 4=^-1 (Sox-1) -fr^*}-^ 

^tr 7 ^ 8^1 Her^]^ #^-2 -R-^i^>» ^tr ^il^^ 9 ^ 10^1 5.£r°H ^ v 

; tt^-D (Neuro-D) -fr*U># ^ *\<£^3L 11 ^ 12^ He^H ^ ; G FAP -B-3l*r» ^tb *1 
13 ^ 14^ QAPDH -n-^^>l- ^tr ^1^31 15 ^ 16^ 

<88> ^s^o]^ (io pmole) 1 ^, 2.5 mM dNTP 2 ^, lOxTaq DNA 

3Pt-g-<^ (^^1-ZLvil^ 2.5 ^-71^ ^ cDNA 500 ng ^ Taq DNA ^^Jl^ (5 

Wfd, w r 0 l^l^H) O.lMt ^7}^, ^€ 3*r ^1 i&-§- Jf3}» 25 3^ 

t ^ 7 n v ^ef°H tfi^ ^hS-S^H PCRl: -^l^^f: 94t:<fH 4^- ^-9l^\ €^ 

sl-^-S-; 94°C^H 1^-, 52 61°C<^H 1^:, 72 "M*! i&-§-§- 35s) ^ 72°C°lH 

7^ ^ ^^-S-. -R-^H *fl^r SH}ol^o| c>|^^ ^t£^ vfl^ 53°C, 

^€ 52"C, ^-1 54 °C, ^-2 53°C, ttS-^St^H 53°C, tt^-D 61°C ^ GFAP 52°C^cf. 

<89> £5^6^- RT-PCR^: M -tl^li -fr^r^l ^T"€^r ^-^^r 33-9-5., -tl^^S^l 

X] m.o)^o_s. ^^Hr i-il^H, TfS-^^H, Bl^, ^-1, ^-2, tt£-D, GFAP ^ 
GAPDH -fV^^>7> ^ xllcflt ^-Efl #7l^]^oil^ ^ -^s^ ^^oTM 
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<9i> ^Alcfl ibfl^ yfl^ uf^-s^ ^/^7lAfl3cofl 0.05% H^^1-EDTA# *|e|*H y fl^-§-7l 

S.-^b1 £-e]«H wfl^l^^l ^ 6~1 afl^-g-^ofl 4>10 5 Afla/^ ^^-jl 1^ 

<g ^, 10% BSA (Gibco), 100 U/m£ sfN-gfl-lOO /zg/mfl (GibcoH 
HG-DMEM°ll 0.1 ii M ^H1^H£, 100 yM 2-91^: ^ia^M ^ 10 mM «fl Bj— >fl ^^^.3)] o] 
H* ^S-^la «-5h -fKEUfl*!* ^ofl ^7f^oi 2^# 5% olAj-J^-^, 37 ° C Hfl^7Hl 

^ aflW&i}. wfl^l^ 3 vfl^l 4^ ^J^-S ^B^SSoI, nx^n}^ 5\ 

<92> rf^s)-^ ^/^7)^]S.^ tfi^SS^l %<^ r 7) §S.>I1^» o_jl 

o|Afl^ ^ej-^l S^i^Hl (alkaline phosphatase, ALP) ^a^o. a>^>o^ 
4. HS-fB] *fl*l-& ^^Ji ALP ^-g-^ AfliE* ^aj^rf. # 7 ] 1H1 ^ 

a]<^ (1 m g/m^ AS-TR £1^4 2 mg/m£ iS||J= wH#?l (Fast red violet) LB# 10:1^ 

33)* ^ 1 mt^ %7}is}5l 37°C, 5% <>1^5|-lh^ Ufl^H*! 30^- # ^-g-^^rf. 
av-g- * cgxB^oi:^ ^7]^ PBSS 3 t^ ^^^rf. ^ofl ioo% <££a^ 1 ^ 

7>^>JL 30^:^1 JSL^M ^^M^f. ^ ^ <&i2^:* ^7^>J1 ^ff-^S. 2«i 

#3.^1^1^ ALP7> a o > 7 ] wj-^oj] tcj-e^- ^tfl-t -frefl rf^-sj-^- ^/^HlSS.-^ # 

2-^S£] W7> JL^^S -B-Si)^^ Sr^rSttr (S 7 #a). 
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<93> 



<94> 



<95> 



<96> 



€*H8-&*|-aJ £.3. RT-PCR* RNA cDNA ^7] 

^ 18^ ^; ^ B}<y I SSf^-a (type I procollagen) -fr^*}* ^m^S. 

19 ^ 20^ ^ej-olx>] t$rd\) tfltr ^-g-STd^H PGR* ^Xl-g^t}. 

y>^y.^l Se-}°H (io pmole) 1 fd, 2.5 mM dNTP £^ 2 ^, lOXTaq DNA ^ 
^-g-^ (<£sM-^l# 2.5 ^, ^ cDNA 2 ^ ^ Taq DNA ^J:4i (5 U/fd, *r 

o) ^.f^H) 0.1 ^7>^>Ji ^-S-^ 3*> ^1 ^r-§-^-s)» 25 /rfS 3^tr ^ 

= ^ ^H-STi^H PCR^- ^^1§>^^: 94°C<>iM ^Sj-'tbg-; 94°C^1 

*| 52 ifl*l 61°C^l^i l^r, 72 D C^l^i l^S] ^-g-* 35*1 72°C<^H 7^ 3^ <^^- 

Ef^ I HS#&t-7dl 49°C^m. 



<97> <^_X\*\) 5> ^tfl-t -^-Efl T}^-5^ ^^/#7l^liS.^-B] ifl^^li -g-Jrj- 

<98> ^X\d\) id]]*] Hflo o t^ ^^-/#7l^ioll 0.05% H^/EDTA-I- ^e)^H H fl^-g-7l 

^JfE^ »fl^S ^-B-Alf] * 6-^ tffl<£-g-7H 5>10 5 J^r:^ ^^>Jl 
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°d ^F, 1% BSA (Gibco), 100 U/m4 sfM'gfl-lOO mg/mt ^H^S^r 0 "!^! (GicboH S^MeL 
HG-DMEM°11 100 ng/mft VEGF* *}e|^ tfl3t|AflS -fKE.tiflX|# 2J- ^dfl ^7>§>J1 2^?J; 5% 

olA>s)-^ f 37°C «fl«8=7l<*IH Ufl^St**. tiflxl^ 3 vfl*l 41H 18:^ Afl^o.^. ^>^^JL, 

<99> r}-*:^ ^/#7l^l£^ ifl^^las.^ ^-^l*>7l ac-LDL ^3^* 24 

SI 4 . ^ , «fl °J=-8-7l «*H *) tifl *1 * *ll 7^ ^>ZL PBS^ € ^ ^3 ^$1^ ^ 
ac-LDL^: 50 ng/m£^ ^J£S ^ el^tf. #7l ^ 37°C , 5% ^Ak^^ tifl <#7l <fl *\ 4 

^1?> ^ ^ ^T^KlI PBS5. 3«i Afla^^t}-. <^7H, 4% 

h} A]*Kg- ^ i t4°]a\ 30^- 71 Jl^ft ^ ^^l^* ^>-8-*><^ ac-LDL ^#1^* ^-"51 

zl ^sf, ac-LDL °1 >*fl=E ^^M, >*flS7> ^ ^^-S °*§^* ^91 

*}<%^ (51 9 fe). 

<ioo> ^7>>^#^ ^U-^ RT-PCIM- ^Al^^^cfl, RNA C DNA tHS^r #7l 

^41 3^ ^<g-$ HJ-^JL^ ^S^r^. 

<ioi> pcr^ ifl^^aL^fl^ igJ-^tfji <£b^ -R-^Hl ^iL^"?! oi^c^^i 

s^ol^-l- o] -g-^ ^S>£t|-: Flt-l/VEGFR-1 -^^7>* *\<&t&Sl 21 ^ 22^ = bH 

^ ^; VE-^ = «Hfl (cadherin) -^-^i^>* -^*r 23 ^ 24^| ^eH^ ^ vWF 

(von ffillebrand factor) -fr^h* ^tr 4^^iJl 25 ^ 262] Ee}^ 

<102> til-g-^y.^1 Z}- s^-olr^ (io pmole) 1 2.5 mM dNTP 2 /rf, lOXTaq DNA 

JL±. ^-§-^ (^sM-^lw 2.5 ^e, ^ cDNA 2 ^ ^ Taq DNA ^Jl£: (5 U///£, w> 

ol^l^H) 0.1 ^» ^7}^ 3*r #^5. *H-Jf^# 25 ^^«r ^ z| 

s^-ol^ #dfl tfl-g- ^>-§-S^io1lA| PCR# ^Al^>^T^-: 94°C^1^ 4^ 94°C<i 
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*\ 56 M 4 1*, 721C<*IM 1^4 35^ 72TC<*IM 7^-4 ^ <3 °1 

^fl, 4 -fh€*H tfltb H4°H4 o^sg ^S.^ S.^ 56°C°14. 

^ ^4, #JE.Afl5.o1H Jf-e>14 AS. ^4^ Flt-l/VEGFR-1, VE-7fl^l^ # vWF -fi-^4 

4^4534 (5- 10 



Ml 

<io4> #7H4 ^^tt 44 ^1, ^ 1^4 ^ «11 6 <HHH 4*1)4 -H-sfl #«]^- 

4^5h^ ^/«4^1i» ^ ^#£4 -^-4^1-^4 *4*M 

^ &U>-4, ^4 -fr^^l 4*Hfe #44 ti ti44 4^-4^ ^^/#4^a« ^Afl 
44 ^4 ^ 44* s4^lis- f^ll ^ &4. afb, 1^4 
4*11 4^4^ 3H7#7Hs ^ 4s.Jf4 £-44 s4^1^ ^^ltl wfl4« 4# 

*H fe^o] Hfl4#4^l5£» tflA]^ ^IStfl^l^, ^44 

#4^a> -cfl -fj~§-*}7fl 4-§-€ ^ &4. 
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[33^ i] 

(granulocyte macrophage-colony stimulating factor; GM-CSF)-fr ^7\S. lx> AflJEBfl 

#7l 1*> ^Sufl«g=«fl^H^ GM-CSF7> 2*} ^ <*1) 

-§- «fl*H ^aHe]-^ (dexamethasone) , f7]^it 0 J^ (stem cell factor; SCF), <$7}^ 
6 WI ^^ V< ?1^T- (basic-fibroblast growth factor; bFGF) ^ ^^S. (epidermal 
growth factor; EGF)# ^7}S, S.^}^ 3*> Afl3EUfl<#Hl)X| ofl t£% yfl 0 ^}^- 

[$^8" 2] 

*ll 1*^1 5^1, 

■f-^-^tl ^ISufl^-g- ^}7\ 3,500 5,500 mg/ntf D-#^f-S_£_^£)- 50 tfl^l 200 mg/m^ 3X|^ 

W-^>^ *-rH#* i^-^r Jl^S. (high glucose) yfl*l<?l ^-g- ^ . 

[33^ 3] 
*)1 I'M &<>H, 

l*r ^°^^)7} 10 ifl^l 20% dti Bflof ^ (petal Bovine Serum, FBS), 0.5 2 mM 

(sodium pyrubate), 1 vfl*| 5 mM L-g-f-B)-^! , lX^l^M^/^H^S^'M^l ^ 10 
tfl^l 100 ng/M GM-CSF-i- £^-ZL; 2* r «fl <#Bfl X| 7> 10 ifl*l 20% FBS, 0.5 tfl^l 2 mM ^a.^ 
°t3 1 xflx] 5 mM L~g"?-B|-^ « lX^i^^%l/iH^S^>o]Al^- S^-&>3.; 3*> «fl<£tifl;*l 

7> 10 ifl*l 20% FBS, 0.5 ifl*] 2 mM ^^y.xj-<^ 1 ifl*l 5 mM L-g-f-BKl, lx 
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^H^/^H^S*}^ ( 10-8 10- 7 M ^Hl^, 10 vflx] 100 mg/me #7^1 S^U}, 10 

vfl*| 50 mg/m£ ^-fj-oj-^i ^^^l^-, ^ 10 ifl*| 50 mg/m£ -^A-flS ^#<?1;4» 

4] 

^ 1%H1 flo^, 

lx> Bfl^o] 0.1 vfl^l i>io 6 AflS/crf^ l*> wfl^yfl^oll ^^*H 1 *fl*l 2^^> 5% *>1 

^VsJ-ft^, 37°C Ml^iM o]^^^^; 2 x> afl^o] fsq ^^o] ^-o]^ yfl<£ ^cj 
* 2*} Hfl°J=wfl^lS. BH^^ji 1 ifl^l 2^71 5% ^1^^, 37 °C a] ^ *] jl ; 3 *> 

wfl°o to l 2%\ n<#& AflSf £[a>°§ ^-g-^n H^/EDTA -g-^^_S ^el^r T- 2 

ifl^l 8>10 4 A-fli/dfo) ^l^-i- 3*} tifl^yflxl^l ^^*>o^ 1 ifl*] 5% ol^-fe, 37°c 2 

[3^8" 5] 
[^^9- 6] 

^ 5%hi 5a<H^, 

CD14, CD31 ^ CD45 tfl-^ ^*H^ ^ T-fBj-ifljL, CD34, CD73, CD105 ^ CD166 
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7] 

^€ * O-S^-B] ^sqfe yflx] 10 20% ^ Bflof -f|jg (Fetal Bovine 

Serum; FBS) , 0.5 tfl*l 2 mM ^-^H^ (sodium pyrubate), 1 5 mM L-l^-l^ , 

lX^^^/^^^v}o]X] ^ io ifl*] 100 ng/mfc GM-CSF* JE.tr*Vfe Aflaufl^-g- wfl*l 

10 tfl*l 20% FBS, 0.5 ifl*| 2 mM ^^«-^>^ M-H#, 1 5 mM L-WB^ ^ lx^q^^ 

10 tfl^l 20% FBS, 0.5 ifl^l 2 mM ^^H^ i4B#, 1 ifl*l 5 mM L-^pBf^l , lx^i^^el/i 
jee^pj-olA] , io-8 xflxl 10-7 M ^H1^H&, 10 ifl^l 100 mg/mft #7"Ml5E.£U}, 10 xfl^l 50 
mg/m£ <$7]-% ^-fi- 6 >>ll3E. -33Kl* r , ^ 10 vfl*l 50 mg/m« ^3K1*>« S^rfe- M]S. 

[^^8- 8] 

*H 5^ ^/^7)M]S.M: 0.1 vfl*| 2% FBS, 0.5 2 mM ^J^l^ 4Bf, 1 vfl 

xl 5 mM L-^^Bfi?], 1 X ^ /^H^B^l ^1 , 1 xfl*l 25 uM s)lB]2r.^> (retinoic acid), 
1 20 uM #^#^1 (Folskolin), 10 ifl*| 100 ng/mfc ^ -Q&Q*} (nerve growth 

factor; NGF) 3? 0.00001 xfl*l 0.0001% wH^-^^-Jg.^^ (beta-mercaptoethanol )-£■ 
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9] 

all 8%H1 9X^^\, 

tfW^ ^Jf/t7l45[t 0.1 ifl*l 2>40 6 Afli/crf «fl*H 5% o]^^, 

37 °C S^^l^l 1 2^71 wfl^Rr ^ . 

[^T 1 ^- 10] 

^B, wl^l^, ^-1, ^-2, tt^-D, GFAP ^ GAPDH 4j-^7>7> ^-o]^o.s. -y^Afl 
S.. 

HI 

*fl 5«o V ^l 3HV#7"Ml5L# 5 vfl*| 20% FBS, lX^H^/^H a] _ Q1 ^ ± 

U M ^H1bH£, 10 iflx] 100 yM 4^3114 ^ 5^1 20 mM wflEf-^-^NSi^l 

12] 

^S)-^ ^^/#7l4i# 0.5 tfl^l 2>40 5 ^lS/cnf ^£3. tiflxH 5% o]a>5)-^, 

37 °C 1 2^71 «fl«£*Hr ?A-9r ^SLS. «Kr 

13] 
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*ll 5^ ^/#7l^lS# 0.1 tfl*l 2% FBS ^ 1x^H^3}/^H 3 J£*}o|ai w 10 ^ 

100 ng/m£ VEGF# Afli^-g- Ufl*H ^^Kr ^r^l# i^Kr, ^tfl% 

15] 

^-grSpg- ^i^/#7l4S# 0.2 0.4>10 5 Afla/crf^ 5% ^1^^-^, 37 °C 

S7i°lH 1 iflX| sfl«£«Hr 33 ^8-^ *Kr U"^. 

[^^J- 16] 

afl 1431-3 Tf^H 3*fl ^tfl-t -B-Sfl t^S^ ^T t /#7lAflaS.^-B| ^-S^^, Flt-l/VEGFR-1, 
VE-7fl^2l ^ vWF -B-^7.>7> ^-o]^^^. Mj;^£|±r iflS^X. 

17] 

*l| 5^ ^sRr ^/#7l^l3£, *fl 10^ ^I^AflS., 7)1 13*8"^ ^JZ.Afl 5. ^ *)1 16^ xfl 
18] 

*fl 17%H1 a^H, 

^S-Ofl A>-g-5^ ^J* 
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